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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of producing an 
a, a-difluoro-p-ketoester in a high yield and in a large amount, a 
method of producing a difluoroketenesilylacetal used as an 
intermediate in the above production method and, a method of 
producing an optically active a, a-difluoro-p-hydroxyester from the 
above p-ketoester efficiently and in a large amount. $0.. 
SOLUTION: This a, a-difluoro-p-ketoester of the following general 
formula [3] is obtained by reacting an acid halide of the following K 
general formula [1] with the difluoroketene-silylacetal of the 
following general formula [2] preferably in the presence of a 
transition metal-based catalyst (wherein, R1 to R 5 are each e.g. 
an alkyl; X1 is a halogen). Further, if necessary, the corresponding * 
optically active a, a-difluoro-p-hydroxyester is introduced by an 
asymmetric hydrogenation reaction of the above p-ketoester by 
using a hydrogenation catalyst. 
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(57) [£»] 

[g£jg] a, a-i>Z>)V^U- Q -+r bXXxJl^iS 

p B w £ u Tffl ^ e> n-s 7 a t t- > -> u 9 - 

—t8& C2} ©i^7;^P^r^>->U-»l'7-fe3 7 -;U<i:$r 
»Sb<BI^IIS»l©i¥ftT(cg^$tT > TIE 
-fi£s$ (3) ©a, u-i?7)V-*u- S-trV^y-fr 

a, a-y7MD-|5-th , D4 : yIXTJH;I<. 
[ft 1 0 ] 
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F 



F OR R 



OR' 



(fiU l»«e#-«:i£fc:i3V>T. R', R ! , R 3 , R 1 . 
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( 2 



1 



Kt, TE-ttsC C2] T'gfc^n5y7MPyf> 
-> 'J ;W7-fe * -->l> t ^Iil*#TXB^ISMi©S 
SETtCS^-ST, TE-flxS C3) T3?*3£n-S>a, 

f-S. a, a-y7WD-0-ir hxX^;U©8£j£73 

o 



12) 



OR' 



F^OR 2 R 



-«5* C3] : 

0 0 

«SU *jrE-«5S CI) . (2) RZf [3) 

t, R'w, TJ^Ji'S. 7U-;n, 

7;i/^x;pg > 7;i/*x;i/g. 7;i^;u:t*->g, 7U 

-;u^-^->S< 7;u<rxjw:t*->s, 7;k*xju;t*-> 

SXli7 7Mjm->S&iL, R'«. 7JP*JI/ 

7 'J -jus. 7 7;p^;us, 7;u^xjwgxte7;u 

*x;U*£;*;L. R\ R'&tfR'fct, S^lC|WI-CD^ 

^LTfe«k^ 7 JM^Ug, 7'J-^S, 7 5>;u*;us, 
7;U-irr:jPS. 7)l*-)Um. 7;Ua^->S, 7'J-JU 
:f*->S, 7;i/^r^;U^-+>'g. 7JU^-JU^+->SX 

tt7^;u^;u^-+->S*^b, ^fex 1 B;\Dy>i? 
) 

m^z>. m$v% i \zmm.oa, a-v?)v*u- &->r 

to. o o o i~i o oaifflns, m#miizfe,m<D 
[tmm4] te-j&s*; C4) T^$ni 1 y7;w 

DA ag^xXxJl' h 'J 7)V*)VJ\U >t 
£J!H>T\ MfSv7;i/^-D'5rx>->U;U7-fe^-;US:S 

isu c©> ! 7;u^D^T->-> | J;i'7-fei5'-;u^BtfE^ 

A^^FtSS^tS. tt$9UlcE«<Z>a. a-77 
;|/:*o- 0 KX7.^;KDSjfi73rj*. 
-flSjfc (4) : X J CF,CO,R ! 
(ffiU MB-KsS (4) ££»T. R'ttttEUfcfc 

isc^^-r. ) 
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I^T, TE-ftSC C2) T8t)Sn5y7MD^rf> 

^-□yx>->u;u7-t^-;u©ssji*te. 

Hfc2] 

-OSi ^-R 4 



[4) iX'CF, CO, R ! 
({SU WE-«S (2) Rtf C4) IC*HT. R 

7ju^;ws, 7U-;ws. 7^jm^s, 7^ 

^;HXU7^^JH*^L, R 5 , R'St>*R s «, 

TStOl^f IT t i ^7 Jl'+M. 7U-J1/*, 
7y)V*)V&. 7)V>r-)l>&. 7)V*-)Vm. 7)Vu* 
•>S, 7'J-J^ + yi, 7)lir-)l-t^r~>m. 7)1* 
=JW*yIXtt77^+M*ylSfb, £fcx' 

[»*B6] te— «sc ci) T*fc>sn**;\5-r 
Ft, TIB-SS C2) T^^$n^>> ; 7;u^-D^T-> 

STCSfiSStt, TB-mSC C3) T«bS*l4a, 
a-v'7;U^-D-j3-^rhXX-^;i'*#. HKdCDa, 
0-^7^0-13-^^177^, 
fc^***ft;S*k:«tt). TE-&5S C5) TSlfc^n 
*3te¥«tt£ta, a-y*7MD-e-fcFD^ylX 

D^->X7;^;UCD»ifi77ffi. 
Ut3] 

-/es; [1] : 



-«5t C2] 




0 0 

.11 II 

R -C- CF 2 -C - OR 



-«* C5) : 



OH o 
R 1 - *CH - CF 2 -"- OR 2 



50 (fiL, WE-«55 CD . C2) . C3) Rtf C5) 



3 

fc*V»T. R'te. 7 JUKI'S. 7'J-JU*. 

7JUy-xjt,g. 7;u*x;u«, 7 
*. T'U-JM-^S'*. 7;u^xji,;t*->a, 7;U*x 
;u^+->sx«77ju^;u^+->*^^b. rm*. 7 
7U-jw», 7^;u^;ua> Tfrir-fr&x 

li7M-;H^SU. R3 , R42fctfR5 «. Slr>fc 
<DS*^fiEbTfc<tV^7;U+;l'S. 7'J-JUS. 77* 

7;u-7-x;i/g. 7;u*x;ps. 7;un*->«, 

7U-W+y*, 7*-rx;|/:**->», 7)V*-)V* 
Xft77M^v/S4*L„ X'ttAny 

[»*«7] MMB*KfldUKeiMBa. o-S?7JW*a 
-jS-^rMXfJHC^L-TO. 0 0 0 1~10t;W 

)V*u- B -k Ka^->xXxJl/W©ji*fe. 
[fflf#B8] mIf3*^fi!fe$S<»:LT. Tf3-i&5£ (6) 

(6] : 

M CD 

[89*^9] WaE^JBJST*^ Ru, Rh, Pd, I 
rXliNi^t), MBEtt^j8«, (R) Xtt (S) - 
B I NAP. (R) Xte (S) -Tol-BINAP. 

(R) Xfi (S) -Xy 1 -B I NAP. (R, R) X 
« (S, S) -Me-Duphos. (R, R) Xte 

(S, S) -Me-BPE. (R, R) Xte (S, S) 
-D i P AMP. (R, R) Xfi (S, S) -CHIR 
APHOS. (R, R) Xtt (S, S) -BPPM. 

(R, R) Xtt (S, S) -NORPHOS. Xtt 

(R, R) X« (S, S) -D I OPtra&S. fi»3fc^8 
CSE*cb*:7t#?£tefta, a-y7WD-j3-tFD 

[0 0 0 1 ] 

LTtffl ft 7 □ *r=f > "> 'J ;P7 -fe 9 -Jl'WSjg* 
^tftCft^fSttfta, a-y7WD-g-th'D 

[0 0 0 2] 

*©**K ; F&:7yJllBC ; J : k:B***.*;i 

0. *^tt«LH««B**afStt*fS»-r*J:t3&»JlD6 
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[0003] ^ntztb. &mt-&%KDmmtmi&i<Dffi& 

[ r9 0^ffl77ltifitt«j 5;njfBig«ECM 
cttTU (19 9 1) ) . r7<>3H»»^cD«»r»r6]j ai 
2hejbk tiiatsftcMctw (1994) ] „ 

[0 0 0 4] fffl»IMO-9iLT, a, a-^7;U 

10 $ne>nTH£fc©T&5. 
[0 0 0 5] 

[^WML«k5tt5SS] Lri>Lft*i£. £©*t 

[o 0 0 6] rc<h^«. iw&jftfcserso, <*- 

i?y)V*u-B-\i KP^->X7.^*^^-r-573ffii 

[0007] ba>b&j&*s, uns^ffiTHftfflo*: 

fc, b*t>E*«*3ft««^i*3BHl3W*« (J. Org, C 
hem. 1989, 54, 661; J. Am. Chem. Soc. 1990, 112, 8563) . 
[0 0 0 8] *ttSHAttKt^ &m¥- 11-33 

[0 0 0 9] d©»it:£ffiB\ «*tt»©jftfc*^TBfc 

30 Itl^. 

[0 0 10] a-h'J^fJk>U^-a, a 

JR*3&««<, JKttfcO^TttTWT** (J. Org. 

Chem 1994. 64, 6717) . 
[0 0 11] *«Wtt±B»«*tt»T*fc*fc&Stt 

-*ttic*^*ttT«*A<*j«-r**tt*ii*'r« 

40 [0 0 12] 

SC CI] T8bSn5iA5-f Fi, TE-«5t [2] 

-j&iC (3] TSfc>Sft*a, a-y7MD-^-^ 
[ft 4 3 

50 



( 4 ) 

5 

-«5£ [1] : 

0 

(2) : 

, R 

F >< 0R 2 R 
-fi« C3] : 

0 0 

(fib. ittFfE-J&sS [13 . [2] &Z>* (3) fcfiw 

ax«7 7;y*;u:**->*£^u R'tt, 7;i^;u 

7)VT-)l&. 7)V*r—)V&, 7^=J*->S. 7 U -)V 

ttLSKJR^, AJWK^ (JWT. mm) <D/\ny>K?& 
^"3". ) 

[0 0 13] Sfc, *^Bjoi7>'JU^-D^7 i >v'j;U7 

y7MDSHXrJ^#S)t h U7MJ^Dy5 
>t*ffl^T, TIH-^S; (2) TSto3n5y7;W 30 

n u ;u7-fe*-;u£8!srr.5 - 1 t»»tr 

lit 5] 




— J£i$; [4) : X' CF,CO,R ! 
({0L. MfB-J&sS; [2) Rtf [4) icis^x, R 

7;U+;U», 7U-JH, 7 7^+M, 7Jl"Jr 40 

nji/Sxn7;^-;ws^^b. r s . r'rj/r 5 ^ 

75MJH. 7^^r^;US. 7;U+njl,S. 7JU3* 
7'J-;U^+->S, 7,il/'7-r:;W**v'S« 7)1* 
-)^*'>&X\i7^)l*)^*^m^L. SfcX' 

alii?. *^^xttat7^ji^ (eat. * 

^"f . ) 

[0 0 14] *%BjOa, d-y7WD- 0 - 

t h'D + ->XX^;KDSjg75ffi«. TfS-l&SS; [1] T 50 



M2 0 0 1 -2 4 7 5 1 4 
6 

**>sn*»A7-n*£. tih-iss (2] T?*foan 
-5 v 7 □ tr f > -> u ;u 7 -t * —)v t £ mmu& #t 

[3] TSt)$n-5 a, a-y7MP-i3-yHX 

D-j5-th'D+ylXfJK«<ui^i,!:t5. 
[ft 6] 

-K* CI] : 

0 



-Aft* C 2 3 : 

F v .OSi^R 4 
F^OR*^ 

-AfcS*. C3] : 

0 0 
R'-C- cf 2 -C - OR 

OH o 

i *' II 
R - CH - CF 2 -c- OR 2 

«BU TOIB-JRSC [1] , [2] , [3] Rtf [5] 

*">SXtt77^**ySS:Sb, R' 7;U* 

;i/+-;USSr^L, R3 . R4RtfR5 tt, Sl^C|W|— 

SMlTfeJ;^7JW«, 7U-JH> T^;U^;U 
7;Hr-;U», T)V*-)V&* T^n^^S, 7U 
-Jl/t+yg> T)V*r-)Vt*z/^ 7 )V*r zs 
SXIi77M^t*y£S:Sl/, X'«Any>gf 

[0 0 15] **WfcJ:4t, *HE-«5* CI] T*fe 

Dyx>^u;P7ir*-;u£, itt«E*ttTxii^ 

iOW B WtLT^^a, a-z?7)V*'U-&->rh 
[0 0 16] £fc, ±f2SJSlC*3t^T, ^^;i/^-D^r^ 



( 5 ) 

7 

[0017] zoLrmm^n^^yj^o^^y^u 

t (In situ), fjeBStA^-f KtSffi$-&TW 

[0 0 1 8 ] — #5293fcJ;2> itijfEa, a->=7 
)l*a-Q->r hxx^JU^e., JE«c3fc3*Stt*Mt«:« 

[0 0 1 9] int., SSIBa, a-i?7)H-n- &-fb 

a - 0 - t h* D^->XX:r;U£iK^«fc < ^:»tC^igT-5 
;ri#T£3. 20 
[0 0 2 0] 

[0021] *%Ktc*3i»T, ffirfB— «5£ (1) > 

C2] , [3D X\t [4] \Z^tl^7)^)V& (Xtt 

t>«kv»*?;ua6, x?mus, ^Dt'jua, ^;u*»o 

TJU^JUS, XttcntB«OR*S*6ft5v'i'D7 30 

[0 0 2 2] l»gE#- tt5£+»CjRS*l-5 7U-;W 

£ (XH7U-JW tbtll «»*&*UT'bJ:t>7 

fciililxli. tt»n*t*^Tt>J:^*fti~ 
1 0ffl©7;U*;US, yjm^-S'S. 7 5/S9*i«S 

Tv)v^-)v^k (xii7 7;^w tbxn ^ 

[0023] 7;uim;i/S (x«7;u^rx;i.) tbT 
h, e-^g. /s-x^'jjhs. i-t'o^-^s. i 
-7*r-;i'*, i -^-fe-jpg, i -> 

i/D'v^-txJWS. 7UJUS, ->>±5JU», 2-77 
7x-jHf-;H, 2 -^Ptr-JUS^/5^J^T# 

[0024] *&m<D&Mmj3&\zm»z>mmte. mz 

^2*1-5 fc©Tte&^*<. #£lA>©te, 1, 50 
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/f^-2-f5^7Uyy> (DM I) . 7-fehxh- 
'JJk rh7kh'D77> (THF) . v^^M^I/A 
75 H (DMF) , h-*->X:5>> (DM E) «©g|£ 

[0 0 2 5] #5SBJl©a, a -V7)V*U - /3 -dr hi 

Kmmm*mL<m<tt.z><D-c. -«tm\z\t& 
[0026] *<D&m%temti,x\*&&&m$:M&tf 

ffSLK IftffliHll fctA.tfiftft;JB-». &fb 
W,~m. rh7*X (hU7xXJl/7jxX7-f » /tr/ 
•7 A (0) ^TfcMS 
Uli. 

[0 0 2 7] *9^£:tmS«Ne&K*ttttt©gJ!ift 
tt, MIBKA^'f Kfc»LT. 0. 0001-1003 
fi©lfiffl^e>jgl[, ^©"fTfcO. 1~2. 

[0 0 2 8] *$S9l©aiS;frftfc:til7-*fiJ&»Stt. - 
1 0 0"C~2 o o , c©«5ffl*3ifi:, 0"C~1 
o ot:©«effl*«»*Ln. 

[0 0 2 9] *fc, Z\<DJsm-vmj&iEn2>i?7)l*a>r 

T>~>v)\s7-t?-)ws.. z.nzm-mzm%mm-?z>z. 

ttf-CZZtf. HuxKL/fc^-SKitiffBa, a-i>7)l*a 
-B-tr hxx^JV©S!jtIgic*3V^T. VMMHt-f 
lc-€-©**^ffl-r^ii:d«»*L.^«, 
[0 0 3 0] &tC, ^^Hjtc^k-Si, a, tt -y7W 

a- e -*r V3L7>7-)vavrv\-zts.<. z.nfr<b<$\zyt¥ 

fttiilzmtSa, a-y7MD-j3-kFa + yIXr 

)v&*miz®m&<mm-?z>£Ltf-v%z>. wt>. wis 

[2] T?^*7£n-5v:7JU:*D<^>->'j;U7-fe^-;P 
*«i«&#T, $f*L<«ftg|B^K«M^©#« 
T«CSJS$*T. MfE— ASS; [3] Titi$ft?)a, a 
—77MP - |3 MXrM^b, W\ZZ<D0 

^o^r^t, ±mmm%iw$:?))mj:<±m\zmz> 
[0031] ciei-c, mmTHWiMm&mza, a-77 

JWD-3-irhi7fJH:3tilT0. 0 0 0 1-10 

fflMtt, 0. 0 l~l%j|rX#qEICl:<. «AtfO. 1 
* ;i/ % X © SO & 1 1 Z> . 
[0 0 3 2] ^^Lfc^MitLT. tSfB-SSS: 

[6] T-i£2n2>&m§§#%m^2>o>tf£^. 

(6] : 

M (L) 



( 6 ) 
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[0 0 3 3 ] £CT\ ffiiB&RJKi^ Ru, Rh, P 

^ ()t?WrfX7^ >SHfii L ) (R) Xtt 

(S)-BINAP, (R) XB (S) -Tol-BI 

NAP, (R) X\t (S) — Xy 1 — B I NAP, 
(R, R) Xtt (S, S) -Me-Duphos> 
(R, R) X\$ (S, S) -Me-BPE, (R, R) 

Xtt (S, S) -D i PAMP, (R, R) X\Z (S, 
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S) -CHIRAPHOS, (R, R) X« (S, S) 
-BPPM, (R, R) X\$ (S, S) -NORPHO 
S,XIJ(R, R) XIKS, S) -DI OP 
^$n, 0fl*.tf* TfBO (R) -BINAP^Efif<!: 
nRu C12 ( (R) -BINAP) , RuBr2 

( (R) -B I NAP] mififo*. 

[0 0 3 4] 

lit 7] 






CR)-BINAP RcCl 2 CGB)-BINAP 

[0 0 3 5] ^fEWOftii^ffifcck^T* WE-«SC 
[3] (D^rhXXrM«6<^T^, JElC^hx 

a-i/y)l*u- (3-t Kn^vXX^^iSSWW^ 20 
[0 0 3 6] **WO«**fttctoT»6n4 

[0 0 3 7] «*«MK5£ C5] (Dit&yw&Z) 

A 

OH 



3 RuBr 2 CCR>-BINAP ) 

[0042] mam i ( 2 , 



CF 2 C0 2 Et 



B#f¥S£4, 857, 507^fc#V»T*©J::3fcft-&*ra«Reii 
in inhibitor<hLT«ttcD&3££;^^$nT^-5., 
[ft 9 ] 

Boc — Phe-Leu — HN • 



0 

0 



IC 60 =10nM 



[0 0 3 8] fr\z. -USSC C5] £>h Ka + yXXf^ 

©Ttt&i/i^ 7;m-;wR, »i:MeOH (*^;u7 
, EtOH (x^;nr;io— jw 

[0 0 3 9] KJ£iaKtt01C-2 0 Ott^oTJ;^ 

a*, i o otifijaawci?*^. 

[0 0 4 0] 5 0a tmt^^Ti;^ 

10 0a tmiB2ia«»fc#S Lto. 
[0 0 4 1 ] 

[ii^j] bit, *ftwznmwiz 1 i:r)2*>\zmm\zm 



______ 2-y7WD-3-t 

M (198mg> 2. Ommo 1 ) CDDM I 
(2ml) (Dtt/ummz, KrA>i^PU F (374 
mg, 1 . 8mmo 1 ) * 5 0 < CTSDA, $ blC, y7 
MD^rf>x^ h U ^^Jl/y U^7t^-;l/ (3 9 
2mg, 2. Omg, 1. 8 mm o 1 ) ^STb, 5 0 

(15ml) £iDA, fctlg^-fe^-f KSiBUfc. 

£;r£tc£0> SWft^*S:4 3 6mg (8 7%iRlfO 

[0 0 4 3] CKOBWft'&ftO^tt^-^STEt* 
To 

30 1H-NMR (CDC13) 6 (ppm) : 0. 88 (t, J=6. 6Hz, 3H) , 1. 22-1. 
38 (n, 12H) , 1. 35 (t, J=7. 1Hz, 3H) , 1. 55-1. 73 On, 2H) . 2. 68- 
2. 78 fa, 2H) . 4. 37 (q. J=7. 1Hz, 2H) . 
19F-NMR (CDC 13) 6 (ppm) : -1 14. 17 (s. 2F) . 
1R (neat) cm-1 : 2927, 2856, 1781, 1748, 1314, 1140. 

[0044] nmm 2 (2, 2 -vyjvaru- 3 

* V - 3 - 7xX^D tf^->^X^;K7)^^) 
yaffil) Kx#>&^aU FOfttoDK^>^ ;Ui7D 

TBMft;'&«f**§fc (3 6 9mg, 9 0%iR*] . 
40 [0 0 4 5] ^ft2) Iffi* (6 5 4mg, 1 0 mm o 
1) ^ZthXh'J^ (2. 5ml) ttA,SB*fc, 1, 
2-7'DtX^y (0. 0 6ml) tSU^^y'Jjl/ 
£D5-fK (0. 0 6ml) £4 OTCTfiPA. 1 0»H* 

rassT-MJy<5P;i^u;i^D^-r h (i. 

2 7mK lOmmol) £ £ £> KijnA, ^n^rv^U 
^-Pgt^X^ 1 ;!/ (0. 6 4m U 5. Ommo 1 ) 

*&**U»fll*LTS^£ttfc»--« (4 9 5 
m 1 , 5. Ommo 1) ODMI (5ml) WAriSSEK: 
50 ^i&TSDA, S&tCOV-f JU^D7< K (0. 5 8m 



( 7 ) 

1. 5. Ommo 1 ) £SP;L 8 0 "CT 2 R^UgJf Lfc. 
ft*681. 2mg (6 0%iR*) ftfc. &*5, ±f3tf 

-r. 

19F-NMR (THF) 5 (ppm) : -126. 76 (d. J= 106Hz) , -128. 19 
(d. J=106Hz). 

[0 0 4 6] ^>7-fMn7-f F (0. 2m 10 

1,1. 8mmol)©DMI ( 2 m 1 ) mmz 5 0 t: 

(3 9 2mg. 2. Ommo 1 ) fcjQ;^ 3 0#!ftj$ 

Lfc. sj^fg^o. 5nhc i Tk.mmz&immi'. & 

ig«£MJE@£U Lfr £ ©*,->>.) #y-\>l^n 
9mg (2 9 %Wm 

[0 0 4 7] ifBgW^^tKD^W^-^SrTieiC^ 
To 

1H-NMR (CDC 13) 6 (ppm) : 1. 32 (t. J=7. 1Hz. 3H) , 4. 39 (q. 20 
J=7. 1Hz. 2H) . 7. 48-7. 73 On. 2H) . 8. 02-8. 12 (m, 2H) . 
19F-NMR (CDC 13) 6 (ppm) : -108. 15 (s. 2F). 
IR (neat) cm-1 : 1776, 1716. 1701. 1316. 1159. 

[0048] mmm 3 (2, 2 -^y^u- z--* 

* 7 - 5 - 7irj^¥g!lf;KZ)&* 

h^ffl^fcii:*iV>T, iWiE*l£0il 1 tragic LIS 
tfHt£-ij£#;t (3 6 9mg. 8 0 %iR30 . 

[0 0 4 9] £(DEMt&®<D fifty*-? ZTZiiZm 
T. 30 
1H-NMR (CDC13) 6 (ppm) : 1. 32 (t. J=7. 1Hz. 3H). 2. 91-3. 
14 (m. 4H) . 4. 33 (q. J=7. 1Hz. 2H) , 7. 10-7. 36 (m. 5H) . 
19F-NMR (CDC 13) <5 (ppm) : -1 14. 42 (s. 2F) . 
IR (neat) cm-1 : 1779. 1749, 1315. 1 122. 

[0 0 5 0] mm&l 4 (2, 2 -y7MD - 3 - T 

* V - 4 -iSgX^KO-g-fifc) 

^fflw^t^iw, tfifEHis^j i tmmizi,xm&) 

it-BVoZmfc (3 0 5mg, 7 0%)R^D „ 

[o o 5 1 ] z-ommt-sofovftm^-zzT^z^ 40 

■To 

1H-NMR (CDC13) 5 (ppm) : 1. 31 (t, J=7. 1Hz. 3H). 4. 05 (s, 
2HJ.4. 31 (a. J=7. 1Hz. 2H).7. 17-7. 42 (m, 5H) . 
19F-NMR (CDC 13) <5 (ppm) : -133. 80 (s. 2F) . 
IR (neat) cm-1 : 1779. 1752, 1315. 1 143. 
[0 0 5 2] jliSffJ 5 (2, 2-y7MD-3-t 

+y - 3 - ->7 da* •>ji,7'd ;K5^) 

ITIWft^SHfc (3 4 1mg, BlXCf], 50 



¥fffl 2001-247514 
12 

[0 0 5 3 ] Z.(DBm\:-&%0<OttlifT7 : -$'$:TmZ7n 
T. 

1H-NMR (CDC 13) <5 (ppm) : 1. 10-2. 00 (m. 10H), 1. 35 (t, J= 
7. 1Hz, 3H) , 2. 82-2. 99 (m, 1H) , 4. 87 (q, J=7. 1Hz, 2H) . 
19F-NMR (CDC 13) 6 (ppm) : -113. 63 (s. 2F). 
IR (neat) cm-1 : 1781. 1738. 1315. 1144. 
[0 0 5 4] 6 (2, 2-y7MD-3-t 

^ViS^X^-JKD^fiE) 

Kt*>SE^oiJ Y<Dfty)\ZT±.3-)Vt>a*) K^ffl^fc 

»fc CI 6 lmg, 5 4%!R« „ 
[0 0 5 5] C©gW^^feW^«fx-^^Tf3tC^ 

1H-NMR (CDC 13) 8 (ppm) : 1. 36 (t. J=7. 2Hz. 3H). 2. 41 (t. 
1=1. 6Hz, 3H).4. 38 (q. J=7. 2Hz. 2H). 
19F-NMR (CDC13) 8 (ppm) : -114. 20 (s. 2F). 
IR (neat) cm-1 : 1779, 1760. 1315, 1135. 

[0 0 5 6] *IW7 (2, 2-y7MP-3-t 
*y - 4 -^>^>&X^JKZ>-&f£) 
Kx*>^i7aU KOttO lCv>:J-^-f )l>ynV h*£ffl 

(3 3 4mg, 7 3 %JR« „ 
[0 0 5 7] dOBW^feCD^flf^-^^TtSfC^ 

-r. 

1H-NMR (CDC 13) 6 (ppm) : 1. 35 (t, J=7. 2Hz, 3H), 4. 39 (q. 
J=7. 2Hz, 2H) , 7. 04-7. 17 (m. 1H) . 7. 38-7. 69 (m, 5H) , 7. 88- 
7. 99 (m, 1H) . 

19F-NMR (CDC 13) <5 (ppm) : -114. 15 (s, 2F). 
IR (neat) cm-1 : 1776, 1706, 1609, 1305. 1127. 
[0 0 5 8] 8 (2, 2-y7Mn-5, 5 

-is^J-fr- 3 -T*VA*-y->SEX^jKD-&fE) 
Kf*>l^D'J KOftOtC t e r t -^^^-fe^^ 

*nu ^fflWcct^^T, fliifBSiig^ji <t Iridic 

LTSW-fb^-t/^^fe (2 7 2mg, 6 8 %iR*) . 
[0 0 5 9] Z\<Dgmt'£;V>)CDtttiT7'-$>$:TmZ7jk 

-r. 

1H-NMR (CDC 13) 6 (ppm) : 1. 08 (s, 9H) . 1. 37 (t, J=7. 2Hz, 

3H) . 2. 61-2. 66 (m. 2H) . 4. 38 (q, J=7. 2Hz, 2H) . 

19F-NMR (CDC 13) 6 (ppm) : -114. 10(s, 2F). 

IR (neat) cm-1 : 1781, 1760, 1314. 1122. 
[0 0 6 0]§IM9 (2, 2-v»7;|/:*n-3- 
(2-yUM - 3 -:**V:/Dtf:*>g?X3\)K£>-& 

fig) 

Ft*>S^dU K©ft01c2 -ya-i j^du K£ffl 

®j£*§ifc [2 3 2mg. 5 9 %W.m „ 

[0 0 6 1 ] vKDS^b^^W^Wx-^^TfBlC^ 
T. 

1H-NMR (CDC 13) 5 (ppm) : 1. 32 (t, J=7. 2Hz. 3H). 4. 38 (q. 
J=7. 2Hz. 2H) . 6. 62-6. 68 (m. 1H) . 7. 52-7. 58 (m, 1H) . 7. 52- 
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7. 58 (m 1H) , 7. 76-7. 80 (m, 1H). 

19F-NMR (CDC 13) 5 (ppm) : -1 1 1. 00 (s. 2F) . 

IR (neat) cm-1 : 1778, 1690, 1462, 1 159, 1032. 

[0 0 6 2 ] ^jgij 1 0 (2, 2-i?7 )\s**U- 4- 
^>i/)V**:y- 3 -;t^Vg§^X3^KD£/&) 

TgWft^^^c (3 13mg, 6 4%JR*] 0 

[0063] ^<D®mt^m<»ttffi : T-$*ym\z^ 

To 10 
1H-NMR (CDC13) 6 (ppm) : 1. 31 (t, J=7. 1Hz, 3H) , 4. 32 (q. 
J=7. 2Hz. 2H) , 4. 50 (s, 2H) , 4. 62 (s, 2H) . 7. 29-7. 42 (m, 5H) . 
19F-NMR (CDC 13) <5 (ppm) : -115. 52 (s, 2F) . 
IR (neat) cm-1 : 1782, 1765, 1315, 1147, 1 124. 

[0 0 6 4] mmm 1 1 

*J£#y 1 T^ffc 2 , 2-y7Jl/tD-3-^VKT* 
>^X^;^2 7 8mg> (1 mmo 1 ) > RuBr2 

[ (R) -B I NAP) lOmg (0. lmmo 1 ) 43 
^OTIx^y-^ (3ml) £An, 7jc^^^Ab 

(lOOatm) , 10 0 , CT2 4CTg|j$bfco S« 20 

fee i/Vfif^Zu^hifyy ^-Ti£$£ 

fitSJL (ftggx^ : -\4-9->= 1 : 7) > 

-h Hn^>-X^^Jl,^#fc (2 8 Omg. iR^ 1 0 0 
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LfctZLZ (JL$ : ^-y-> = i : i 0 0) > 7 

8 % e eT&ofc 

[0 0 6 5 ] dCD^^^^^W-r-^^TfBtC^I-o 
1H-NMR (CDC13) 6 (ppm) : 0. 81-0. 94 (m, 3H), 1. 12-2. 04 
(m, 17H), 1. 37 (t, J=7. 1Hz, 3H),3. 90-4. 12 (m, 1H),4. 36 (q, 
J=7. 1Hz, 2H). 

19F-NMR (CDC 13) <5 (ppm) : -115. 45 (dd, J=264. 1, 7. 5Hz, 
IF), -123. 01 (dd, J=264. 1, 15. 0Hz, IF). 
IR (neat) cm-1 : 3466, 2926, 1760, 1316, 1094. 
[0 0 6 6 ] 

litJfB — $5lj& CI) T^b^n^fiA^-f K<h, 
j£ [2] ^t)2nz>iS7)lJrn5-T>zs ] J frTIzi?- 
&Mm&ftTXte&mJbMM<Vft&T\zKfc2 

tea, a-^^;l/^-D-/3-^rhXX^;i/^iS^iR*T 

[0 0 6 7] ^bt, — C2) T«b$nSv7Jl/ 

tefufEa, a-y7;^D-j3-^hXXf^SilI 



(51) Int. CI. 7 ^S'JfB^ 
C 0 7 C 69/675 
69/716 

// C 0 7 B 61/00 3 0 0 

C0 7F 7/18 
C 0 7M 7:00 



F I 
C O 7 C 

C O 7 B 
C O 7 F 
C07M 



69/675 
69/716 
61/00 
7/18 
7:00 



3 0 0 



F^-A(##) 4H006 AA02 AC24 AC42 AC44 AC81 

?-f*> BA05 BA23 BA25 BA37 BA48 

BA53 BE20 BM10 BM7 1 BN10 
BRIO KA31 
4H039 CA60 CB20 

4H049 VN01 VP01 VQ10 VQ19 VQ20 

VR23 VR41 VS02 VS09 VU36 



